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PURPOSE  OF  THE  BULLETIN 


The  Grade  6 Science  Achievement  Test  will  be  written  on  June  10,  1986.  This 
bulletin  includes  specific  information  about  the  design  of  the  Grade  6 Science 
Achievement  Test. 

Teachers  should  also  refer  to  the  publication  Grade  6 Science  Curriculum 
Specifications  (Revised,  July  1984),  which  presents  the  specific  content  and 
objectives  from  which  the  test  questions  are  developed. 

Students  should  have  access  to  the  information  in  this  bulletin,  particularly 
to  the  sample  questions. 

Questions  or  comments  regarding  this  bulletin  should  be  addressed  to: 

Jim  Jeffrey 

Associate  Director,  Mathematics  and  Science 

Student  Evaluation  Branch 

Alberta  Education 

Devonian  Building,  West  Tower 

11160  Jasper  Avenue 

Edmonton,  Alberta  T5K  0L2 

Phone:  427-5433 


or  to  the  nearest  Alberta  Education  Regional  Office: 


Grande  Prairie  Regional  Office 
5th  Floor,  Nordic  Court 
10014-99  Street 

Grande  Prairie,  Alberta  T8V  3N4 
Phone:  538-5130 


Edmonton  Regional  Office 
8th  Floor,  Harley  Court 
10045-111  Street 
Edmonton,  Alberta  T5K  1K4 
Phone:  427-2952 


Calgary  Regional  Office 

12th  Floor,  Rocky  Mountain  Plaza 

615  MacLeod  Trail  S.E. 

Calgary,  Alberta  T2G  4T8 
Phone:  297-6353 


Red  Deer  Regional  Office 

3rd  Floor  West,  Provincial  Building 

4920-51  Street 

Red  Deer,  Alberta  T4N  5Y5 

Phone:  340-5262 


Lethbridge  Regional  Office 
Provincial  Building 
200-5th  Avenue  South 
Lethbridge,  Alberta  T1J  4C7 
Phone:  381-5243 
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GENERAL  INFORMATION 


Purpose  of  the  Achievement  Testing  Program 

The  Achievement  Testing  Program  provides  Alberta  Education,  school 
jurisdictions,  and  the  public  with  information  significant  at  the 
provincial  and  local  levels  about  student  knowledge,  understanding,  and 
skills  in  relation  to  program  objectives.  This  program  is  not  intended  to 
provide  information  to  be  used  for  student  placement  or  promotion. 

The  achievement  tests  are  administered  on  a four  year  cycle  in  four 
subject  areas:  language  arts,  social  studies,  mathematics  and  science; 

and  at  three  grade  levels:  3,  6,  and  9. 

Nature  of  the  Achievement  Testing  Program 

The  achievement  tests  are  specific  to  the  program  of  studies  prescribed  by 
the  Minister  of  Education.  Curriculum  specifications  for  each  subject 
area,  provided  by  the  Curriculum  Branch  and  the  Language  Services  Branch 
of  Alberta  Education,  identify  the  major  content  areas,  the  specific 
learning  objectives  within  each  area,  and  the  emphasis  that  each  objective 
is  to  receive.  The  test  questions  reflect  these  curriculum  specifications 

Classroom  teachers  from  across  the  province  are  extensively  involved  in 
developing  and  field-testing  the  questions.  The  student  responses  are 
analysed  after  field-testing  to  determine  each  question's  discriminating 
power  and  level  of  difficulty.  Questions  may  undergo  several  revisions 
before  they  appear  on  the  achievement  test. 

The  final  draft  of  each  test  is  examined  by  an  Achievement  Test  Review 
Committee  that  includes  representatives  of  The  Alberta  Teachers' 
Association,  the  Conference  of  Alberta  School  Superintendents,  Alberta's 
post-secondary  institutions  and  Alberta  Education. 

Students  Tested 


The  results  of  the  Achievement  Testing  Program  are  significant  at  the 
school  jurisdiction  level.  In  most  school  jurisdictions,  total  population 
testing  is  required  to  obtain  significant  results.  However,  in  large 
school  districts,  testing  with  the  school  as  a sample  unit  is  an 
alternative  if  a board  motion  is  forwarded  to  Alberta  Education  prior  to 
April  1,  1986.  Alberta  Education  will  assume  total  population  testing 
unless  a board  motion  is  received. 

Exemptions  from  the  Achievement  Testing  Program 

All  students  who  have  been  taught  the  subject  being  tested  are  expected  to 
participate  in  the  Achievement  Testing  Program.  Any  exceptions  should  be 
identified  by  the  principal  and  approved  by  the  superintendent  of  schools. 


- 2 - 


The  only  students  who  may  be  excused  from  participating  are  those  for  whom 
the  test  is  inappropriate.  That  is: 

1.  Students  who  are  enrolled  in  an  approved  program  that  has  been 
designed  for  special  needs  students. 

2.  Students  who  were  taught  the  subject  being  tested  in  another  semester 
or  year. 

3.  Students  who  are  enrolled  in  an  English  as  a Second  Language  program. 

4.  Students  who  are  being  taught  the  specific  subject  being  tested 
(mathematics,  science  or  social  studies)  in  a language  other  than 
English. 

Note:  All  Grade  9 students  are  expected  to  write  the  Grade  9 English 

Language  Arts  Achievement  Test  in  1986  regardless  of  the  language  of 
instruction. 

Exemptions  for  reasons  other  than  those  outlined  must  be  approved  by  the 
Director  of  Student  Evaluation  Branch. 


Students  Receiving  Instruction  in  French 

French  language  arts  achievement  tests  and  French  translations  of  the 
mathematics,  science,  and  social  studies  achievement  tests  are  available 
for  grades  6 and  9 according  to  the  schedule  on  page  4.  School 
jurisdictions  that  intend  to  have  their  students  write  achievement  tests 
in  French  must  notify  Alberta  Education  prior  to  April  1,  1986. 


Administration  of  the  Achievement  Testing  Program 

The  Achievement  Testing  Program  is  administered  in  accordance  with 
Examination  Regulation  531/82  pursuant  to  Section  11(1) (g)  of  the 
School  Act.  The  achievement  tests  must  be  administered  on  the  scheduled 
dates  and  may  not  be  re-scheduled. 

The  achievement  tests  should  remain  unopened  until  the  time  of 
administration.  Duplication  of  any  test  materials,  including  the  test 
booklets  and  answer  sheets,  is  expressly  forbidden. 


Immediately  following  the  administration  of  the  scheduled  achievement 
tests,  the  principal  must  ensure  that  test  booklets  & answer  sheets  are 
forwarded  to  school  board  offices.  The  school  board  is  responsible  for 
collecting  and  forwarding  all  test  materials  containing  students  responses 
to  the  Student  Evaluation  Branch.  Further  details  regarding  procedures 
for  returning  these  materials  to  the  Branch  will  be  issued  with  delivery 
of  the  achievement  tests.  For  private  schools,  the  Regional  Offices  of 
Alberta  Education  assume  the  responsibility  to  collect  and  forward  test 
materials  to  Student  Evaluation  Branch.  All  unused  testing  material  may 
be  retained  by  the  school  jurisdiction. 


- 3 - 


Alberta  Education  will  supervise  the  scoring  of  all  achievement  tests.  The 
scoring  of  achievement  tests  by  school  personnel  prior  to  returning  test 
materials  to  the  Student  Evaluation  Branch  is  a violation  of  the 
Examination  Regulations  and  contrary  to  the  intent  of  the  Achievement 
Testing  Program. 

During  1986,  the  achievement  tests  will  be  administered  according  to  the 
following  schedule: 


June  10,  1986 


Grade  3 Mathematics 
Grade  6 Science* 

Grade  9 English  Language  Arts 


June  12,  1986 


Le  frangais  au  secondaire  - 9e  annee 

In  1987,  the  achievement  tests  will  be  administered  according  to  the 
following  schedule: 


June  9,  1987 


Grade  3 Science 
Grade  6 Mathematics* 
Grade  9 Social  Studies* 


* A French  translation  of  this  test  is  available.  The  French  translation 
must  be  administered  at  the  same  time  as  the  English  version. 

Reporting  the  Achievement  Test  Results 

The  provincial  report  presents  the  overall  results  for  the  province  on 
major  curriculum  dimensions.  Each  jurisdiction  will  receive  a district 
profile  of  student  achievement  to  parallel  the  provincial  report,  as  well 
as  guidelines  for  interpreting  the  jurisdictional  results  in  relation  to 
provincial  norms.  Alberta  Education  will  not  issue  individual  statements 
of  results  to  students;  individual  student  profiles  will  be  returned  to 
superintendents . 

In  1986,  provincial  reports  will  not  be  prepared  for  the  French 
translations  of  the  tests  or  for  the  Grade  9 French  Language  Arts 
Achievement  Test. 

The  results  of  the  1986  Achievement  Testing  Program  will  be  available  in 
October  1986. 
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DESCRIPTION  OF  THE  GRADE  6 SCIENCE  ACHIEVEMENT  TEST 


General  Description 

The  time  allotted  for  writing  the  Grade  6 Science  Achievement  Test  is  one  hour. 

The  test  consists  of  60  multiple-choice  questions  which  are  answered  on 
machine-scorable  answer  sheets. 

Students  will  require  HB  pencils  and  erasers. 

Content  of  the  Test 

The  four  major  components  of  the  Division  II  Science  curriculum  and  the 
emphasis  that  each  is  to  receive  according  to  the  Grade  6 Science  Curriculum 
Specifications  (Revised,  August  1984)  form  the  basis  for  the  achievement 
test.  These  are: 


The  scope  of  the  Grade  6 Science  Achievement  Test  is  limited  to  those 
objectives  that  may  be  efficiently  tested  using  paper  and  pencil.  While  some 
questions  on  the  test  may  reflect  the  psychomotor  skills  component,  basically 
it  is  the  process  skills  and  subject  matter  components  of  the  curriculum  that 
are  tested.  The  psychomotor  skills  and  attitudinal  components  will  be 
reflected  in  the  teacher's  evaluation  of  students. 

The  emphasis  given  to  the  process  skills  and  subject  matter  components  is 
shown  in  the  circle  graph  below. 


Component 


Emphasis 


Process  Skills 
Psychomotor  Skills 
Attitudes 
Subject  Matter 
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The  subject  matter  component  includes  questions  from  each  theme  in  the 
Division  II  Science  core.  These  themes  are  listed  below. 


1.  Matter  and  Energy 

2.  Living  Things  and  Environment 

3.  Earth,  Space,  Time 


The  emphasis  given  to  each  theme  and  to  the  process  skills  is  shown  in  the 
circle  graph  below. 


The  test  questions  represent  the  cognitive  levels  of  knowledge,  application 
and  understanding.  An  explanation  of  these  terms  is  given  in  the  appendix. 
Approximately  25%  of  the  questions  test  knowledge  of  subject  matter. 
Approximately  75%  of  the  questions  test  application  and  understanding. 

It  is  assumed  that  students  are  familiar  with  the  terminology  used  in  the 
curriculum  specifications  (e.g.  inference,  operational  definition,  variables, 
hypothesis,  closed  circuit,  changes  in  composition,  etc.). 

The  Grade  6 Science  Achievement  Test  is  based  on  the  Division  II  Curriculum 
Specifications  and  includes  material  covered  in  grades  4,  5,  and  6. 


Matter 

Energy 


Living  Things  ' 
and  Environment 


Earth,  Space,  Time 
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Blueprint  for  the  Achievement  Test 


Distribution  of  Questions 


Component 

Number  of 
Questions 

Emphasis  in  Per  Cent 

Knowledge 

Application 

Total 

Process  Skills 

37 

5 

57 

62 

Matter  and  Energy 

10 

9 

8 

17 

Living  Things  and 
Environment 

8 

7 

6 

13 

Earth,  Space,  Time 

5 

4 

4 

8 

Total 

60 

25 

75 

100 

Sample  Questions 

Sample  questions  are  presented  on  the  following  pages.  They  reflect  the 
nature  and  complexity  of  the  questions  that  will  appear  on  the  test.  The 
print  size  approximates  the  actual  size  that  will  be  used  on  the  test. 

Teachers  are  encouraged  to  familiarize  their  students  with  the  type  of 
questions  that  will  appear  on  the  achievement  test  by  having  them  work  through 
the  sample  questions. 

Please  note  that  this  collection  of  questions  does  not  represent  the  emphasis 
of  the  course.  The  weightings  assigned  to  the  different  curriculum  components 
on  the  actual  test  are  indicated  in  the  blueprint. 
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A class  recorded  the  following  temperatures  for  five  days. 


1 . 


Day 

Temperature  (°C) 

Monday 

31 

Tuesday 

29 

Wednesday 

28 

Thursday 

24 

Friday 

19 

They  decided  to  use  the  following  three  symbols  to  report 
temperatures : 

o for  over  30°C 

| | for  21°C  to  3 0 °C 

A for  less  than  21°C 

The  group  of  symbols  which  represents  the  temperatures  for 
Monday,  Tuesday  and  Wednesday  is 


o 

□ 

A 

o 

o 

□ 

o 

□ 

□ 

□ 

□ 

A 

8 


Use  this  picture  to  answer  questions  2 and  3. 


You  can  make  observations  and  inferences 


from  the  picture. 


2.  An  OBSERVATION  you  can  make  is  that  a girl  is 

A.  making  a cake  with  a cake  mix 

B.  taking  powder  from  the  measuring  cup 

C.  holding  powder  from  the  box  in  a spoon 

D.  holding  a spoon  with  something  on  the  spoon 


3.  An  INFERENCE  you  can  make  is  that  the 

A.  lid  of  the  box  is  open 

B.  spoon  is  above  the  measuring  cup 

C.  measuring  cup  has  something  in  it 

D.  girl  is  carrying  out  an  experiment 


4.  Which  of  the  following  is  an  OPERATIONAL  DEFINITION  of  a 
kite? 

A kite  is  an  object 

A.  used  for  fun  on  a windy  day 

that  is  made  of  paper,  wood,  and  string 

C.  invented  more  than  a thousand  years  ago 

D.  that  is  attached  to  a string  and  will  fly  when 
released  on  a windy  day 
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5. 


Students  dissolved  seltzer  tablets  in  water  at  four 
different  temperatures.  The  dissolving  times  were 
recorded  on  the  following  chart. 


Temperature  of  Water  (°C)  ; 

Dissolving  Time  (s) 

20 

130 

40 

45 

60 

24 

80 

32 

Choose  the  hypothesis  which  the  students  were  most  likely 

tes t i ng . 

A.  The  rate  of  dissolving  varies  with  the  amount  of  water. 

B.  The  rate  of  dissolving  varies  with  the  temperature  of 
the  water. 

C.  The  number  of  tablets  that  will  dissolve  depends  upon 
the  amount  of  water. 

D.  The  number  of  tablets  that  will  dissolve  depends  upon 
the  temperature  of  the  water. 


6.  Ann  made  this  classification  system. 


Group  1 Group  2 


In  which  group  would  a trout  belong? 

A.  1 

B.  2 

C.  3 

D.  4 
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7.  Bob  and  Sue  wanted  to  find  out  whether  plants  grow  better 
in  the  dark  or  in  the  light.  They  put  a corn  plant  on  the 
windowsill  and  a bean  plant  in  a dark  room.  They  added 
the  same  amount  of  water  to  both  pots. 


The  corn  plant  grew  better  than  the  bean  plant,  so  they 
said  that  plants  grow  better  in  the  light. 

To  be  better  able  to  say  this.  Bob  and  Sue  should  have 

A.  watered  both  plants  more 

B.  put  both  plants  in  the  dark 

C.  used  only  one  kind  of  plant 

D.  watered  the  bean  plant  more 


8.  Jack  added  ice  cubes,  one  at  a time,  to  a beaker  of 

water.  He  measured  the  temperature  of  the  water  after 
each  ice  cube  melted,  and  recorded  the  information  in  the 
chart . 


Number  of 
Ice  Cubes 

0 

1 

2 

3 

Water 

Temperature  (°C) 

60 

55 

50 

45 

Predict  the  total  number  of  ice  cubes  that  will  be  needed 
to  lower  the  water  temperature  to  30°C. 

A.  4 

B.  5 

C.  6 

D.  7 
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9.  Pulse  rate  is  the  rate  at  which  the  heart  beats  while 
pumping  blood  through  the  body  of  an  animal.  A student 
found  the  following  chart  in  a science  book. 


Anima 1 

Pulse  (beats  per  minute) 

elephant 

25 

horse 

50 

sheep 

70 

human 

72 

dog 

100 

rabbit 

150 

rat 

250 

mouse 

500 

hummingbi rd 

500  to  1200 

From  this  information  the  student  should  conclude  that 

A.  birds  have  faster  pulse  rates  than  mammals 

B.  the  pulse  rate  is  slower  for  larger  animals 

C.  the  size  of  an  animal  does  not  affect  pulse  rates 

D.  four-legged  animals  have  slower  pulse  rates  than  humans 


10.  Tina  wanted  to  see  if  some  kinds  of  plants  give  off  more 
water  from  their  leaves  than  other  kinds  of  plants.  She 
considered  these  variables  when  she  planned  her  experiment. 

1.  amount  of  light  given  to  the  plants 

2.  amount  of  water  given  off  by  the  plants 

3.  number  of  leaves  per  plant 

4.  kind  of  plants 

Which  of  the  above  variables  should  Tina  keep  the  same? 

A.  1,2 

B.  1,3 

C.  2,  4 

D.  3,  4 


12 


11.  Chan  saw  that  the  water  level  in  his  fish  bowl  went  down 
during  the  week.  He  thought  the  fish  drank  the  water. 

To  test  his  idea,  Chan  decided  to  set  up  two  fish  bowls, 
leave  them  for  one  week,  and  compare  the  results.  Which 
two  fish  bowls  should  Chan  set  up? 

A. 


B. 


C. 
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12.  Two  students  made  their  own  telephone  system  using  plastic 
cups  and  string. 


When  they  held  the  cups  so  the  string  was  tight,  one  could 
hear  the  other,  but  when  the  string  was  removed  they  could 
hear  no  sound.  The  most  likely  explanation  is  that 

A.  the  students  were  too  far  away  from  each  other 

B.  sound  travels  better  through  solids  than  through  air 

C.  air  particles  do  not  vibrate  fast  enough  to  carry  sound 

D.  the  cup  bottoms  vibrate  less  when  the  string  is 
attached 
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14  . 


15. 


16. 


Which  of  the  following  represents  a change  in  the 
composition  of  matter? 

A.  Water  boiling 

B.  Paper  tearing 

C.  An  iron  fence  rusting 

D. '  A block  of  ice  melting 


In  a study  with  isopods  (small  bugs),  a class  found  that 
isopods  prefer  the  following  conditions: 

a temperature  range  of  5°C  - 12°C 

darkness  rather  than  light 

moist  places  rather  than  dry  places 

Where  would  you  expect  to  find  an  isopod  in  the 
environment? 


A. 

Under  a log 

B. 

On 

top  of  a rock 

C. 

In 

a dry  grassy  ar 

ea 

D. 

On 

the  leaves 

of  a 

tree 

In 

the 

drawing  to 

the 

right 
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Multiple-Choice  Key  and  Question  Information 


The  information  below  presents  the  correct  answer  for  each  sample  question, 
its  cognitive  level  and  the  curriculum  specification  the  question  meets. 


Question  Cognitive 

Number  Key  Level* 

Obiective 

1.  C 

Communicating  - Filling  in  charts  and  using 
simple  symbols 

2.  D 

Observing  - Distinguishing  between  observations 
and  inferences 

3.  D 

Inferring  - Distinguishing  between  observations 
and  inferences 

4.  D 

Defining  Operationally  - Distinguishing  between 
operational  definitions  and  non-ope rational 
definitions 

5.  B 

Hypothesizing  - Constructing  testable  hypotheses 

6.  B 

Classifying  - Classifying  objects  first  on  one 
property,  then  on  two  properties,  and  so  on 

7.  C 

Controlling  variables  - Identifying  which 
variables  should  be  kept  the  same  and  which 
should  be  changed  in  an  investigation 

8.  C 

Predicting  - Making  predictions  from  observing 
recorded  data,  e.g.  map,  graph,  or  model 

9.  B 

Interpreting  Data  - Generalizing  from  the  patterns 

10.  B 

Controlling  Variables  - Identifying  which 
variables  should  be  kept  the  same  and  which 
should  be  changed  in  an  investigation 

11.  A 

Experimenting  - Applying  problem  solving  skills, 
given  an  identified  problem 

12.  B 

Sound  - Observing  and  inferring  that  solids 
transmit  sound  better  than  liquids  and  gases 

*The  classification  of  test  questions  according  to  cognitive  level  depends  on 
the  manner  in  which  the  content  has  been  covered  in  the  classroom.  A 
question  that  is  an  application  question  for  one  class  may  be  a knowledge 
question  for  another. 
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Question 

Number 


13. 


14. 


15. 


16. 


Cognitive  Objective 

Key  Level* 

A Electricity  - Predicting  the  effects  on  simple 

circuits  when  bulbs,  wire  and  cells  are  connected 
in  different  ways 

C Changes  in  Matter  - Observing  processes  such  as 

rusting  and  burning  and  infer  that  such  processes 
result  in  changes  in  composition  because  they  are 
not  easily  reversed 

A Environmental  Factors  - Inferring  the  types  of 

natural  habitats  of  organisms  on  the  basis  of 
their  response  to  factors  such  as  temperature, 
light  and  moisture 

D Water  and  Land  - Observing  changes  in  the  surface 

of  the  land  caused  by  wind  and  running  water  and 
infer  that  these  have  altered  some  of  our  major 
land  forms  over  time 


See  paje- 
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APPENDIX:  EXPLANATION  OF  COGNITIVE  LEVELS 


1 . Knowledge 

Knowledge  is  defined  as  including  those  behaviors  and  test  situations  that 
emphasize  the  remembrance,  either  by  recognition  or  recall,  of  ideas, 
material,  or  phenomena.  This  level  comprises  knowledge  of  terminology, 
specific  facts  (dates,  events,  persons,  etc.),  conventions, 
classifications  and  categories,  methods  of  inquiry,  principles  and 
generalizations,  and  theories  and  structures. 

2 . Application  and  Understanding 

Application  requires  that  the  student  apply  an  appropriate  abstraction 
(theory,  principle,  idea,  method)  to  a new  situation. 

Understanding  refers  to  responses  that  demonstrate  comprehension  of  the 
literal  message  contained  in  a communication.  This  means  that  the  student 
is  able  to  translate,  interpret,  or  extrapolate.  Translation  refers  to 
the  ability  to  put  a communication  into  another  language.  Interpretation 
involves  the  reordering  of  ideas  (inferences,  generalizations,  or 
summaries).  Extrapolation  is  the  ability  to  make  estimates  or  predictions 
based  on  an  understanding  of  trends  or  tendencies. 
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BULLETIN  - GRADE  6 SCIENCE  ERRATA  SHEET  for  Pages  16  and  17 


The  following  provides  the  appropriate  cognitive  levels  for  the  example 
questions  found  in  the  bulletin.  Student  Achievement  Testing  Program, 
Grade  6 Science  for  the  1985-86  School  Year. 

This  information  completes  the  chart  found  on  pages  16  and  17. 


Question 

Number 

Key 

Cognitive 

Level* 

1. 

C 

Application 

2. 

D 

Application 

3. 

D 

Application 

4. 

D 

Application 

5. 

B 

Application 

6. 

B 

Application 

7. 

C 

Application 

8. 

C 

Application 

9. 

B 

Application 

10. 

B 

Application 

11. 

A 

Application 

12. 

B 

Application 

13. 

A 

Knowledge 

14. 

C 

Knowledge 

15. 

A 

Application 

16. 

D 

Application 

*The  classification  of  test  questions  according  to  cognitive  level  depends  on 
the  manner  in  which  the  content  has  been  covered  in  the  classroom.  A question 
that  is  an  application  question  for  one  class  could  be  a knowledge  question 
for  another. 


)? 


